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(54) (Title of the invention) High pressure fan 
(57) (Abstract) 

(Problem) To provide a high pressure fan which is easily 
integrally molded and has low emitted noise. 
(Solution) In a high pressure fan 10 having a boss 14 at the 
center, with numerous blades 1 1 provided circumferentially at 
intervals over a supporting member 15 around the boss, and 
having an impeller 12 which rotates at high speed when the fan 
is used, and the casing 13 thereof, between the ends of the 
numerous blades 1 1 at one side thereof in the axial direction, 
numerous openings 21 are provided, through which inner mold 
plates 23a, which form air passages 20 consisting of the gaps 
between the blades 1 1 , pass axially during molding and mold 
separation. 




C) 

(Scope of patent claims) 

(Claim 1) A high pressure fan having a boss at the center, with 
numerous blades provided circumferentially at intervals over a 
supporting member around the boss, and having an impeller 
which rotates at high speed when the fan is used, and the casing 
thereof, distinguished in that 

between the ends of the aforementioned numerous blades at 
one side thereof in the axial direction, numerous openings are 
provided, through which inner mold plates, which form air 
passages consisting of the gaps between the aforementioned 
blades, pass axially during molding and mold separation. 
(Claim 2) A high pressure fan as set forth in Claim 1, wherein 
the width of the aforementioned air passages is either the same 
along their entire length or is gradually broadened in the radial 
direction sufficiently to prevent entrainment of air passing 
through them. 

(Claim 3) A high pressure fan as set forth in Claim 1 or 2, 
consisting of a turbofan wherein the sweepback angle of the 
aforementioned blades at the outside in the radial direction is 
greater than the sweepback angle of said blades at the inside in 
the radial direction. 

(Claim 4) A high pressure fan as set forth in any one of Claims 
1 through 3, wherein a linking member is provided, which links 
the other axial end of the numerous blades in a closed state, and 
the height of the aforementioned air passages in the axial 
direction narrows radially outward. 

(Claim 5) A high pressure fan as set forth in any one of Claims 
1 through 4, wherein the aforementioned boss is in the same 
position as the aforementioned numerous blades when viewed 
axially, the inside base end of the aforementioned supporting 
member is linked to the other side of the aforementioned boss, 
and the middle part of said supporting member has the shape of 
a conical frustum and forms the air guide wall on the inner inlet 
side of the aforementioned air passages. 

(Claim 6) High pressure fan as set forth in any one of Claims 1 
through 5, wherein a reinforcing rim is provided at the outside 
of the aforementioned numerous blades at one axial end. 
(Detailed description of the invention) 
(0001) 

(Technical field of the invention) The present invention relates 
to multiblade high pressure fans for which the impeller is easy 
to mold and which can be made low-noise. 
(0002) 

(Prior art) Among conventional high pressure fans, turbofans 
wherein numerous blades are arranged circumferentially at a 
specific distance and air passages formed by the respective 
blades have a sweepback angle are proposed for instance in 
Japanese Unexamined Patent Application Publication S55- 
66696 and Japanese Unexamined Patent Application 
Publication H8- 159091. 
(0003) 

(Problem to be solved by the invention) However, in the 
turbofans described in the aforementioned publications, the 
number of blades arranged uniformly in the circumferential 
direction is small, and the air passages formed by adjacent 
blades widen in the radial direction, so there is the problem of 
noise being easily generated. In this connection, the possibility 
has been considered of adapting a multiblade fan, made low- 
noise by increasing the number of blades, to the 
aforementioned turbofan, but when one wishes to mold a 
multiblade fan having numerous blades with a small gap 
between adjacent blades and with the blades curving gently in 
the radial direction using a plastic material, while integral 
molding of the blades and the supporting member which 
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supports one axial end of the blades is possible, integral 
molding of the impeller, which additionally includes the 
supporting member that supports the other axial end of the 
blades, has been very difficult. Furthermore, for turbofans 
where the axial length (i.e. height) of the air passage at the 
outlet side is smaller than the axial length of the air passage on 
the inlet side, integral injection molding has not been possible 
if the shape of conventional turbofans is kept as it is. Moreover, 
the applicants, as a result of concerted research efforts, 
confirmed that in a multiblade fan, even assuming that it is a 
turbofan, when the impeller is rotated at high speed, there is 
almost no air which escapes in the axial direction, so even if 
there are openings leading to the air channel in the supporting 
member which supports numerous blades on one side, it does 
not substantially hinder the performance of the multiblade fan. 
The present invention was made in view of this situation, and 
has the objective of providing a high pressure fan that is easily 
integrally molded and has low emitted noise. 
(0004) 

(Means of solving the problem) The high pressure fan as set 
forth in Claim 1, which accords with the aforementioned 
objective, is a high pressure fan having a boss at the center, 
with numerous blades provided circumferentially at intervals 
over a supporting member around the boss, and having an 
impeller which rotates at high speed when the fan is used, and 
the casing thereof, wherein, between the ends of the 
aforementioned numerous blades at one side thereof in the axial 
direction, numerous openings are provided, through which 
inner mold plates, which form air passages consisting of the 
gaps between the aforementioned blades, pass axially during 
molding and mold separation. The high pressure fan as set forth 
in Claim 2 is a high pressure fan as set forth in Claim 1, 
wherein the width of the aforementioned air passages is either 
the same along their entire length or is gradually broadened in 
the radial direction sufficiently to prevent entrainment of air 
passing through them. 

(0005) The high pressure fan as set forth in Claim 3 is a high 
pressure fan as set forth in Claim 1 or 2, consisting of a 
turbofan wherein the sweepback angle of the aforementioned 
blades at the outside in the radial direction is greater than the 
sweepback angle of said blades at the inside in the radial 
direction. The high pressure fan as set forth in Claim 4 is a high 
pressure fan as set forth in any one of Claims 1 through 3, 
wherein a linking member is provided, which links the other 
axial end of the numerous blades in a closed state, and the 
height of the aforementioned air passages in the axial direction 
narrows radially outward. The high pressure fan as set forth in 
Claim 5 is a high pressure fan as set forth in any one of Claims 
1 through 4, wherein the aforementioned boss is in the same 
position as the aforementioned numerous blades when viewed 
axially, the inside base end of the aforementioned supporting 
member is linked to the other side of the aforementioned boss, 
and the middle part of said supporting member has the shape of 
a conical frustum and forms the air guide wall on the inner inlet 
side of the aforementioned air passages. The high pressure fan 
as set forth in Claim 6 is a high pressure fan as set forth in any 
one of Claims 1 through 5, wherein a reinforcing rim is 
provided at the outside of the aforementioned numerous blades 
at one axial end. 
(0006) 

(Modes of embodiment of the invention) Next, specific modes 
of embodiment of the present invention are described with 
reference to the appended drawings in order to further 
understanding of the present invention. Here, Figure 1 is a 



(3) 

lateral cross-sectional drawing of the impeller of the high 
pressure fan in one mode of embodiment of the present 
invention; Figure 2 is a planar cross-sectional drawing of the 
impeller of the same high pressure fan; Figure 3 is an enlarged 
view of the area indicated by arrow B in Figure 2; and Figure 4 
is an overall cross-sectional drawing of the same high pressure 
fan. 

(0007) As shown in Figures 1 through 4, the high pressure fan 

10 of one mode of embodiment of the present invention 
consists of a turbofan, in which the blades 1 1 have a sweepback 
angle, and which contains an impeller 12 connected to the 
output shaft of an unillustrated drive motor, and the casing 13 
of this impeller 12. These are described in detail below. 

(0008) The aforementioned impeller 12 is made of injection 
moldable synthetic resin (e.g. ABS, PP, etc.), and has a boss 14 
at the center. Numerous blades 11 are provided 
circumferentially at intervals over a supporting member 15 
around the boss 14. The boss 14 is provided with a mounting 
hole 16 at its center, and has a structure which allows an 
unillustrated drive motor output shaft to be inserted and secured 
from one axial end of the boss 14 (side A) or from the opposite 
side. To the other end of the boss 14 is connected the inner base 
end of a conical frustum plate part 17, which constitutes the 
inner part of the substantially conically shaped supporting 
member 15 and an air guide wall, and a round flat base plate 
part 18 which constitutes the outer part of the supporting 
member 15 is joined to the outer side thereof. 

(0009) To the aforementioned base plate 18 is secured one 
axial end of the blades 1 1 , which are lined up circumferentially 
at a specific spacing with slight gaps between them. A linking 
base plate 19, which is an example of a linking member slanted 
diagonally in the radial direction, is linked integrally (and in a 
closed state) to the other axial end of the blades 11. The 
spacing between the linking base plate 19 and the base plate 
part 18 becomes smaller in the radially outward direction, i.e. 
the height of the blades 11 becomes gradually smaller in the 
radially outward direction, making the axial height of the air 
channels 10 formed by adjacent blades 1 1 gradually smaller in 
the radially outward direction. 

(0010) 60 to 120 blades 1 1 are provided circumferentially, with 
the outlet side angle (02) of the air passage 20 being greater 
than the inlet side angle (Ol), as shown in Figure 2 and Figure 3. 
The ratio of outer diameter to inner diameter of the blades 1 1 is 
about 0.65 to 0.75. The thickness t of the blades 11 is 
substantially the same along the length of the blades 11, as 
shown in Figure 3, but since the mounting angle of the blades 

1 1 exhibits a sweepback angle that gradually increases in the 
radially outward direction, the air passages as a result have 
substantially the same width in the outward direction. Here, the 
width of the air passages 20 may also be gradually broadened 
in the radial direction sufficiently to prevent entrainment of air 
passing through them. 

(001 1) As shown in Figure 1 and Figure 3, openings 21 having 
the same cross-section as the air channels 20 formed by 
adjacent blades 1 1 are provided in the base plate part 18, and a 
reinforcing rim 22 is furthermore provided around the base 
plate part 18. The radially inside part of the blades 11 is also 
provided with a reinforcing triangular rib 23, which is attached 
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in a radially diagonal direction, as shown in Figure 1, so as to 
smoothly join the ribs to the blades 1 1, which are arranged with 
a certain sweepback angle. In the impeller 12 of this mode of 
embodiment, the radially outer side of the blades 11 is 
reinforced by the rim 22, while the inner side is reinforced by 
the triangular rib 23, making it possible to provide more 
thorough reinforcement under high speed revolution of the 
blades 11, which are separated by the openings 21 and air 
passages 20. 

(0012) Providing openings 21 in the base plate part 18 as 
described above enables integral molding of an impeller 12 
having numerous curved blades 11. Namely, as shown in 
Figure 1, an unillustrated top mold which forms the upper outer 
shape of the impeller 1 2, and bottom mold which is mounted 
concentrically to the top mold and forms the lower outer shape 
of the impeller 12, are joined facing each other to form the 
mold, and by fitting this bottom mold with numerous mold- 
separable inner wall plates (insert plates) 23a which form the 
air passages 20, a mold is obtained for performing integral 
injection molding of the entire impeller 12. 

(0013) Furthermore, the casing 13, which is mounted to allow 
free rotation of the impeller 12, similarly to conventional high 
pressure fan casings, is made of synthetic resin material or 
metal material, and contains an unillustrated air inlet on one 
axial side and an air outlet 24 in a portion of the outer periphery. 

(0014) Therefore, when the impeller 12 mounted inside the 
casing 13 is rotated at high speed (15000 to 25000 rpm) by the 
unillustrated drive motor, an air flow is formed due to the 
centrifugal force of the impeller 12 under high speed rotation, 
just as in convention fans. Here, air which has entered through 
the air inlet of the casing 13 is guided by the conical frustum 
plate part 17 and penetrates into the air passages 20 formed by 
adjacent blades 11. Here, while in conventional turbofans the 
number of blades was 7 to 16, in the impeller 12 of the present 
mode of embodiment, the number of blades 11 is 60 to 120, 
and further, the inner to outer diameter ratio of the blades 1 1 is 
made large at about 0.65 to 0.75, so the width of the air 
passages 20 becomes substantially the same from the inlet to 
the outlet, and thus even if the air flow rate and air pressure 
parameters are made the same, the air flow will be uniform, 
remarkably reducing the generation of noise. A noise reduction 
of approximately 15 dB as compared to conventional turbofans 
has been confirmed with the high pressure fan 10 of this mode 
of embodiment. 

(0015) Moreover, since the impeller 12 of this high pressure 
fan 10 is not of the assembled type but can be manufactured by 
integral molding, the manufacturing costs are greatly reduced. 
Here, in the high pressure fan 10 of this mode of embodiment, 
unlike in conventional turbofans, in order to perform integral 
molding, openings 21 are provided in the base plate part 18 
which supports one side of the blades 11, but since the width of 
the air passages 20 in the high pressure fan 10 of this mode of 
embodiment is narrow and the impeller 12 rotates at high speed, 
very little air escapes in the axial direction through the 
openings 21, so there is no hindrance of the overall operation of 
the fan. Furthermore, since the linking base plate 19 provided 
on the other side of the blades 1 1 in this high pressure fan 10 is 



(4) 
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diagonal, the emitted air is discharged compressed through the 
air outlet 24. 

(0016) In this mode of embodiment, the inner to outer diameter 
ratio of the impeller 12 was made 0.65 to 0.75. This is because 
if it is less than 0.65, then the difference in width between the 
air passage on the inlet side and the air passage on the outlet 
side will become too large and uniformity of flow will be lost, 
making it prone to generation of noise, while if it is more than 
0.75, the discharged pressure will fall. Furthermore, the number 
of blades 1 1 was set at 60 to 120 because if there are fewer 
blades, then it will approach a conventional turbofan and 
become prone to generation of noise, while if there are more 
blades, manufacturing will become difficult and the blades 1 1 
will become thinner, causing strength problems. 

(0017) While in the mode of embodiment described above, a 
supporting member was attached to the other end of the boss, 
and this supporting member was curved into a conical frustum 
shape and blades were attached to the base plate part thereof, 
the present invention is not limited to this structure: the base 
plate part may also be directly attached to the First side of the 
boss (i.e. side A), and the length of the boss may also be 
changed. Furthermore, while the linking base plate at the other 
end of the blades 1 1 was made diagonal in cross-section, it may 
also be planar in the radial direction. Moreover, while in this 
mode of embodiment, a relatively small sized high pressure fan 
using plastic as the material was described, the present 
invention can also be applied for instance to medium sized fans 
manufactured by aluminum casting, as well as to large sized 
fans. 

(0018) 

(Effect of the invention) In the high pressure fan as set forth in 
Claims 1 through 6, between the ends of the aforementioned 
numerous blades at one side thereof in the axial direction, 
numerous openings are provided, through which inner mold 
plates, which form air passages consisting of the gaps between 
the aforementioned blades, pass axial ly during molding and 
mold separation, thereby making integral injection molding 
possible and allowing the manufacturing costs to be reduced. In 
particular, in the high pressure fan as set forth in Claim 2, the 
width of the air passages is either the same along their entire 
length or is gradually broadened in the radial direction 
sufficiently to prevent entrainment of air passing through them, 
so turbulence and entrainment of air is inhibited, making it 



possible to minimize the noise generated. In the high pressure 
fan as set forth in Claim 3, the sweepback angle of the blades at 
the outside in the radial direction is greater than the sweepback 
angle of said blades at the inside in the radial direction, making 
it possible to obtain greater air pressure. In the high pressure 
fan as set forth in Claim 4, a linking member is provided, 
which links the other axial end of the numerous blades in a 
closed state, and the height of the air passages narrows in the 
radial direction, making it possible to achieve compression in 
the direction of air flow and obtain air of relative high air 
pressure, as well as making the support of the blades stronger. 
In the high pressure fan as set forth in Claim 5, the inner base 
end of the supporting member is linked to the other side of the 
boss, and the middle part of said supporting member has the 
shape of a conical frustum and forms the air guide wall on the 
inner inlet side of the air passages, thereby reducing wind 
resistance and thus making it possible to efficiently generate 
wind. Furthermore, in the high pressure fan as set forth in 
Claim 6, a reinforcing rim is provided at the outside of the 
numerous blades at one axial end, thus making it possible to 
make the blades stronger, thereby allowing high speed rotation 
of the impeller. 

(Brief description of the figures) 

(Figure 1) is a lateral cross-sectional drawing of the impeller of 
the high pressure fan in one mode of embodiment of the present 
invention. 

(Figure 2) is a planar cross-sectional drawing of the impeller of 
the same high pressure fan. 

(Figure 3) is an enlarged view of the area indicated by arrow B 
in Figure 2. 

(Figure 4) is an overall cross-sectional drawing of the same 
high pressure fan. 
(Description of captions) 
10 High pressure fan 11 Blade 

12 Impeller 13 Casing 

14 Boss 15 Supporting member 

16 Mounting hole 17 Conical frustum plate part 

18 Base plate part 19 Linking base plate 

20 Air passage 21 Opening 

22 Rim 23 Triangular rib 

23a Inner mold plate (insert 24 Air outlet 
plate) 
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